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© Use of sustltuted Imidazoles. 



© This invention relates to local epidural or intraspinal use of compounds of the formula: 
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where X is H or CH 3 and Ri and R2, which can be the same or different, are each H or CH 3 and their 
stereoisomers and their non-toxic, pharmaceuticaliy acceptable salts. Especially useful are the compounds 
known under the generic names medetomidine ((±)-4-[1-(2,3-dimethylphenyl)ethyl]-1H-imida2ole), dex- 
^ medetomidine ( + )-4-t1-(2,3-dimethylphenyl)ethyl]-1H-imidazole and detomidine 4-(2,3-dimethylbenzyl)-1 H-im- 
idazole. 
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USE OF SUBSTITUTED IMIDAZOLES 



This invention relates to local epidural or intraspinal use of compounds which are imidazoles of the 
formula 



where X is H or CH 3 and Ri and R 2 , which can be the same or different, are each H or CH 3 , their 
stereoisomers and their non-toxic, pharmaceutically acceptable salts. Especially useful are the compounds 
known under the generic names medetomidine ((±)-4-[1-{2,3-dimethylphenyl)-ethyl]-1H-imidazole, dex- 
medetomidine (( + )-4-[1-(2,3-dimethylphenyl)ethylHH-imidazole and detomidlne (4-(2,3-dimethylbenzyl)-IH- 
imidazole. 

Compounds of formula (I), particularly dexmedetomidine, medetomidine and detomidine are potent and 
selective ^-adrenoceptor agonists. Using systemic administration they have been shown to be potent 
sedative, hypotensive, and analgesic compounds and useful In anxiolytic and perioperative treatment. These 
compounds and uses have been described In earlier publications e.g. European Patent Publications 24829, 
72615, 187471, 270267. 300652 and 331374. The usefulness of the compounds as a painkiller for chronic 
use is, however, limited since analgesic effects are achieved in conjunction with a 2 - adrenoceptor mediated 
pharmacological effects, including hypotension and sedation. 

Intravenous administration of 100-300 ug/kg of the compound results in an analgesic effect, but also 
has a sedative and a hypotensive effect. 

Intravenous administration of 1-30 ug/kg results in an anxiolytic effect but no appreciable analgesia. 

The applicants have now identified a method of obtaining analgesia without producing a sedative or 
hypotensive effect Such analgesia may be obtained by administering the compound intrathecally i.e. by a 
local epidural or intraspinal route. 

Thus the present Invention provides the use of a compound which is an imidazole of the formula (I): 




where X is H or CH 3 and Ri and R 2 , which can be the same or different, are each H or CH 3l a stereoisomer 
thereof or a non-toxic pharmaceutically acceptable salt thereof in the manufacture of a medicament for local 
epidural or intraspinal administration. 

The present Invention also provides a method for obtaining analgesia in a mammal comprising local 
epidural or intraspinal administration to the mammal of a compound which is an imidazole of the formula (I): 
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where X is H or CH 3 and Ri and R 2 , which can be the same or different, are H or CH 3 , a stereoisomer 



EP 0 424 059 A1 



thereof or a nontoxic, pharmaceutical^ acceptable salt thereof, in an amount effective to achieve the 
desired level of analgesia. 

Using this method it is only necessary to administer the compound In an amount which, If administered 
systemically e.g. intravenously, would typically produce an anxiolytic effect. For example, dexmedetomidine 
5 administered to rats produced an almost complete antinociceptive effect at very low intrathecal doses of 
compound e.g. 1-30 ug/kg for rats using a standard analgesia model, the tail-flick test (ref: D'Amour F.E., 
Smith D.L: A Method For Determining Loss of Pain Sensation. J. Pharmacol. Exp. Ther. 1941, 72: 74-79). 

To achieve a similar antinociceptive effect using intravenous administration typically would require a 
dose of 100-300 U/kg, ten times higher than the intrathecal dose. Such intravenous analgesic doses are 
jo associated with undesirable sedative effects. On the other hand, the doses of 1-30 ug/kg, which produce 
analgesia at intrathecal doses, are known to have an anxiolytic, not sedative, effect when administered 
intravenously. 

The spinal route of administration is especially useful because it avoids the side effects such as 
sedation and hypotension which are associated with the use of the above mentioned compounds system- 
75 ically e.g. intravenously. 

The present invention is illustrated by the following: 



METHODS 

20 

Polyethylene catheters (8.5 cm) were inserted through the atlanto-occipital membrane with the tip at the 
L2 level to female Wistar rats (200-280 g) in intraperitoneal (i.p.) chloral hydrate anesthesia. After recovery 
for 3-5 days 400 ug of lidocaine was injected intrathecally (i.t.) and rats developing bilateral hind limb 
paralysis were accepted to the study. There were six rats in each group receiving either saline or 
25 dexmedetomidine in doses of 1 .5, 3.0 or 6.0 ug in randomized order and double blind fashion in a volume 
of 10 u.1. The tail-flick test (cut-off time 5 s) was performed before the i.t. injection and after 10, 20, 30, 45, 
60, 90 min and 2, 3, 4, 5 and 6 h. In addition, in an open study, five rats were given atipamezole, a selective 
^-adrenoceptor antagonist, 3 mg/kg i.p. before the injection of 6 ug of dexmedetomidine i.t. 

30 

RESULTS 

To permit comparisons, the measured tail-flick latencies were converted to maximum percentage effect 
values (MPE) where MPE = 100% x (postinfection response latency - predrug response latency) / (cut-off 

35 time -predrug response latency). The mean maximum antinociceptive effect (91-99%) of dexmedetomidine 
in doses of 3 and 6 ug was reached within 10-20 min and the MPE's differed significantly from the control 
group for up to 5 h. The smallest dose of 1 .5 ug caused a mean maximum effect of 48%, which lasted for 
45 min. The MPE's stayed below 6% in the control group. Premedication with atipamezole abolished the 
antinociceptive effects of intrathecal dexmedetomidine. 

40 The numerical data are summarized in Table 1. No signs of neurotoxicity into the spinal cord were 
detected. 

It can be seen from this that compounds of the formula I, and in particular dexmedetomidine, causes 
pronounced dose dependent antinociceptive effect after doses of 1 .5 to 6 ug/kg per rat or 6 to 24 ug/kg. 
Thus the comparison of this dose to systemic effective doses in rats and humans suggests that the 
45 effective intrathecal doses in humans would be 0.05 to 0.5 ug/kg compared to the effective systemic doses 
of 0.5-5 ug/kg. 

These drugs could be administered to humans or other mammalian species as intrathecal or epidural 
injections or infusions to treat pain e.g. in surgical operations, cancer, spastic paraplegia or equivalent 
conditions. The injections or infusions may contain one or more diluents or carriers. 

50 
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Mean ± SEM values of the antinociceptive efficacy (%) at different time points after dexmedetomidine 
intrathecal administration. 
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Claims 

1. The use of a compound which is an imidazole of the formula (I): 



where X is H or CH3 and R1 and F*2, which can be the same or different, are each H or CHa, a stereoisomer 
thereof or a non-toxic, pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for 
local epidural or Intraspinal administration. 

2. The use according to claim 1 in which the medicament is for administration in an amount corresponding 
to administration of 0.0.5 to 0.5 Jig/kg of imidazole of formula (I). 

3. The use according to claim 1 or 2 in which the medicament is an analgesic. 

4. The use according to any one of claims 1 to 3 where the compound is medetomidine or (±)-4-[1-(2,3- 
dimethylphenyl)ethyl]-1 H-imidazole. 

5. The use according to any one of claims 1 to 3 where the compound is dexmedetomidine or (+)-4-[1- 
(2,3-dimethylphenyl)ethyl]-1H-imidazole. 

6. The use according to any one of claims 1 to 3 where the compound is detomidine or 4-(2,3- 
dimethylbenzyl)-1 H-imidazole. 
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